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earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 

Election/Restrictions 

Newly submitted claims 204 - 221 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: The microfluidic 
apparatus, as recited in claim 1, does not require the incorporation or use of neither a droplet 
generating system, as recited in claim 204, nor an ejector, as recited in claim 220. Since the 
applicant has received an action on the merits for the originally presented invention, this 
invention has been constructively elected by original presentation for prosecution on the merits. 
Accordingly, claims 204 - 22 1 are withdrawn from consideration as being directed to a non- 
elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

1. Claims 1, 7, 16 - 19, 24, 29-31, 39, 40, 45, 46, 47, 48, 53, 58, 60, 61 - 63, 68, 77, 78, 
80,90-93, 101, 102, 107, 108, 110, 120, 128, 131, 132, 137, 139, 149,201 &222 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Chow (U.S Pat. No. 6,494,230 B2). 

Regarding claims 1, 19, 24, 29 - 31, 40, 48, 53, 58, 60, 61 - 63, 80, 90, 91 - 93, 101, 
102, 110, 120, 139, 201 & 222, Chow anticipates the microfluidic apparatus structure 
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comprising: a microchannel (channel 306); and a fluid interface port (e.g., the opening into 
passage 310) (see figures 3 A & 3B). As shown in figure 3B, the diameter of port 310 coincides 
with the diameter or width of the channel 306. Chow teaches that the dimensions of the 
microfluidic channel system structure is between 0.1 nm to about 500 jxm (see col. 3, lines 38 - 
67). 




Regarding claims 7, 68, 90, 128, 201 & 222, as shown in figure 3A, Chow anticipates 
the incorporation of a covering layer (e.g. substrate 106). 

Regarding claims 16, 39, 45, 77, 101, 102, 107, 131, 132 & 149, Chow anticipates the 
incorporation of a plurality of ports (310) (e.g., the opening on the left side of the apparatus 
leading from channel 304) (see figure 3A). 
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Regarding claims 17, 46, 78, 108 & 137, the port 310 has a circular or cylindrical shape 
(see figure 3B). 

Regarding claims 18, 47, 79, 109 & 138, the recitation that the channel comprises a 
fluid is considered a process or intended use limitation. 

2. Claims 1, 3 - 6, 10 - 13, 16, 18, 19, 22 - 24, 27 - 35, 39, 40 - 42, 45, 48, 51 - 53, 56 - 
58, 60, 61 - 63, 71 - 74, 77, 80, 88, 89, 120, 131, 132, 139, 142, 143, 147 - 149 & 197 - 200 are 
rejected under 35 U.S.C 102(e) as being anticipated by Handique et al. (U.S Pat. No. 6,130,098 
A) (hereinafter "Handique"). 

Regarding claims 1, 19, 24, 29-31, 40, 48, 53, 58, 60, 61 - 67, 80, 120, 139, 197 & 
199, Handique anticipates the microfluidic apparatus structure comprising: a microchannel 
(labeled 1); and a fluid interface port (e.g., the opening corresponding to vent 70) (see figure 3B). 
As shown in figure 3B, the diameter of port 70 coincides with the diameter or width of the 
channel (1). Handique anticipates that the dimensions (e.g., channel width) of the microfluidic 
channel system structure is between 20 ^m and 1,000 |im (see col. 7, lines 53 - 63). 



£Z3 





o 
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FIG.3B 
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Regarding claims 3-6, 22, 23, 32 - 35, 51, 52, 64 - 67, 83, 84, 142, 143 & 197 - 200, 
Handique anticipates the incorporation of hydrophilic and hydrophobic surfaces within the 
disclosed microfluidic apparatus for facilitating fluid flow control (see col. 14, lines 17 - 23). 

Regarding claims 10, 11, 39, 71, 72, 131, 132, 149, Handique anticipates the 
incorporation of a second fluid interface port (e.g., 50) positioned on a side wall of the 
microchannel (see figure 3B). 




Regarding claims 12, 27, 28, 41, 56, 57, 73, 74, 88, 89, 133, 147 & 148, Handique 
anticipates a droplet generating system (see col 13, line 60 - col. 16, line 61). 

Regarding claims 13, 42 & 134, Handique anticipates a droplet carrying element (e.g., 
this recitation can include any structure within the apparatus, such as a patterned surface or a 
channel side wall, which contacts the sample fluid droplet). 

Regarding claims 16, 45, 77 & 149, Handique anticipates the incorporation of a plurality 
of ports (20 & 30) within the apparatus (see figure 3A). 

Regarding claim 18, the recitation that the channel comprises a fluid is considered a 
process or intended use limitation. 
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3. Claims 1, 7, 15, 16, 18, 19, 24 - 26, 29 - 31, 36, 39, 40, 44. 45, 48, 53 - 55, 58, 60, 61 - 
63,68,76,80,85-87, 90-93, 106, 107, 115- 117, 120-122, 128, 131, 132, 136, 139, 144- 
146, 149, 150, 201 & 222 are rejected under 35 U.S.C. 102(b) as being anticipated by Fuchs et 
al. (US Pat. No. 5,757,482 A) (hereinafter "Fuchs"). 

Regarding claims 1, 19, 24 - 26, 29 - 31, 40, 48, 58, 60, 61 - 63, 80, 85, 90 - 93, 115 - 
117, 120, 121, 139, 144, 201 & 222, Fuchs anticipates the microfluidic apparatus structure 
comprising: a microchannel (channel 12); and a fluid interface port (24)) (see figure 1). As 
shown in figure 1, the diameter of port 24 approximately coincides with the diameter or width of 
the channel 12. Fuchs teaches that the dimensions of the microfluidic channel system structure 
are between 10 um to about 1,000 um (see col. 5, lines 21 - 28). 




Regarding claims 7, 25, 26, 36, 54, 68, 86, 87, 128, 145, 146, 201 & 222, Fuchs 
anticipates the incorporation of a covering layer (e.g., 20) (see col. 6, lines 13 - 52). 

Regarding claims 15, 44, 76, 106 & 120 - 122, Fuchs anticipates the utilization of an 
optical detector (40) ( see col. 6, lines 38 - 51). 
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Regarding claims 16, 39, 45, 107, 131, 132, 136 & 149, Fuchs anticipates the 
incorporation of a plurality of ports (e.g., the left and right port features 24 & 124) (see figures 2 
&3). 

Regarding claim 18, the recitation that the channel comprises a fluid is considered a 
process or intended use limitation. 

Regarding claim 150, as shown in figure 4, Fuchs anticipates the incorporation of a 
plurality of optical elements (e.g., linear passage 28, which permit optical detector interrogation 
via optical detectors 40) (see col. 7, lines 16 - 32). 




Fig. 4 
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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

1. Claims 3 -6, 22, 23, 32 -35, 51, 52, 64 -67, 83, 84, 94 -97, 113, 114, 124-127, 142 
& 143 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chow in view of Burns 
et al. (U.S. Pat. No. 6,057,149 A) (hereinafter "Bums"). Chow does not specifically teach the 
incorporation of hydrophilic and hydrophobic surfaces within microfluidic devices. However, as 
evidenced by Bums, for example, the incorporation of hydrophilic and hydrophobic surfaces 
within microfluidic devices for facilitating fluid flow control are well known in the art (see col. 
15, lines 34 - 51). Therefore, it would have been obvious to a person of ordinary skill in the art 
to incorporate hydrophilic and hydrophobic surfaces within microfluidic devices for facilitating 
effective fluid flow control within the microfluidic apparatus. 

2. Claims 3-6, 22, 23, 32 - 35, 51, 52, 64 - 67, 83, 84, 94 - 97, 1 13, 1 14, 124 - 127, 142 
& 143 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuchs in view of Bums 
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et al. (U.S. Pat. No. 6,057,149 A) (hereinafter "Burns"). Fuchs does not specifically teach the 
incorporation of hydrophilic and hydrophobic surfaces within micro fluidic devices. However, as 
evidenced by Burns, for example, the incorporation of hydrophilic and hydrophobic surfaces 
within microfluidic devices for facilitating fluid flow control are well known in the art (see col. 
15, lines 34-51). Therefore, it would have been obvious to a person of ordinary skill in the art 
to incorporate hydrophilic and hydrophobic surfaces within microfluidic devices for facilitating 
effective fluid flow control within the microfluidic apparatus. 

3. Claims 20, 21, 49, 50, 81, 82, 111, 112, 140 & 141 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chow in view of Kopf-Sill et al. (U.S. Pat. No. 5,842,787 A) 
(hereinafter "Kopf-Sill"). Chow does not specifically teach the use of non-linear channel system 
configurations within the disclosed microfluidic apparatus. Kopf-Sill does indicate that the 
disclosed apparatus, which utilizes a non-linear channel structure, is utilized in separations (see, 
e.g., col. 6, lines 7 - 26). Kopf-Sill does teach the incorporation of channels having curves or 
turns (e.g., serpentine portion 118) increases separation efficiency within microfluidic devices 
(see col. 1, lines 20 - 46; col. 5, lines 39 - 64; figure 1). Hence, a person of ordinary skill in the 
art would have had a reasonable expectation for success of utilizing a non-linear channel 
configuration within a microfludic device to facilitate effective and efficient separations. The 
Courts have held that the prior art can be modified or combined to reject claims as prima facie 
obvious as long as there is a reasonable expectation of success. See In re Merck & Co., Inc., 800 
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02). Therefore, it would have 
been obvious to a person of ordinary skill in the art to incorporate a non-linear channel system 
within the disclosed microfluidic apparatus. 
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116 



Figure 1 

4. Claims 12 - 14, 41 - 43, 73 - 75, 103 - 105, 118, 1 19 & 133 - 135 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Chow in view of Kercso et al. (U.S. Pat. No. 
6,132,685 A) (hereinafter "Kercso"). Chow does not specifically teach the incorporation of a 
droplet generating system comprising either a pin feature or an ejector apparatus. Although 
Chow does indicate that the ports of the disclosed apparatus provide access for fluid material 
transport systems (see col. 7, lines 53 - 64). Kercso does teach the utilization of piezoelectric 
dispensing and pin transfer of small droplets of sample fluid, which is well known in the 
microfluidics art. Hence, as evidenced by Kercso, a person of ordinary skill in the art would 
accordingly have had a reasonable expectation for success in utilizing the recited features for 
facilitating effective transfer of fluid materials with microfluidic systems. The Courts have held 
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that the prior art can be modified or combined to reject claims as prima facie obvious as long as 
there is a reasonable expectation of success. See In re Merck & Co., Inc., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02). Therefore, it would have been obvious to a 
person of ordinary skill in the art to incorporate a droplet generating system within a 
microfluidics system in order to provide for more efficient and effective sample fluid transfer. 

5. Claims 12 - 14, 41 - 43, 73 - 75 & 133 - 135 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Handique in view of Kercso et al. (U.S. Pat. No. 6,132,685 A) 
(hereinafter "Kercso"). Handique does not specifically teach the incorporation of a droplet 
generating system comprising either a pin feature or an ejector apparatus. Although Handique 
does indicate the incorporation of a droplet generating system (see col. 13, line 60 - col. 16, line 
61). Kercso does teach the utilization of piezoelectric dispensing and pin transfer of small 
droplets of sample fluid, which is well known in the microfluidics art. Hence, as evidenced by 
Kercso, a person of ordinary skill in the art would accordingly have had a reasonable expectation 
for success in utilizing the recited features for facilitating effective transfer of fluid materials 
with microfluidic systems. The Courts have held that the prior art can be modified or combined 
to reject claims as prima facie obvious as long as there is a reasonable expectation of success. 
See In re Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 
2143.02). Therefore, it would have been obvious to a person of ordinary skill in the art to 
incorporate a droplet generating system within a microfluidics system in order to provide for 
more efficient and effective sample fluid transfer. 

6. Claims 12 - 14, 41 - 43, 73 - 75, 103 - 105, 1 18, 1 19 & 133 - 135 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Fuchs in view of Kercso et al. (U.S. Pat. No. 



Application/Control Number: 10/028,852 Page 12 

Art Unit: 1743 

6,132,685 A) (hereinafter "Kercso"). Fuchs does not specifically teach the incorporation of a 
droplet generating system comprising either a pin feature or an ejector apparatus. Although 
Fuchs does teach that the introduction of sample fluid may be introduced various known fluid 
introduction systems (see col. 9, lines 41 - 47). Kercso does teach the utilization of 
piezoelectric dispensing and pin transfer of small droplets of sample fluid, which is well known 
in the microfluidics art. Hence, as evidenced by Kercso, a person of ordinary skill in the art 
would accordingly have had a reasonable expectation for success in utilizing the recited features 
for facilitating effective transfer of fluid materials with microfluidic systems. The Courts have 
held that the prior art can be modified or combined to reject claims as prima facie obvious as 
long as there is a reasonable expectation of success. See In re Merck & Co., Inc., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02). Therefore, it would have been obvious 
to a person of ordinary skill in the art to incorporate a droplet generating system within a 
microfluidics system in order to provide for more efficient and effective sample fluid transfer. 

Allowable Subject Matter 

The indicated allowability of the pending claims in the office action mailed 10/19/2005 
has been withdrawn in consideration of an updated prior art search and further review. 
Regarding the previously applied Chow reference, the applicant is directed to the additional 
structural embodiment shown in figures 3A and 3B. Rejections based on additional cited 
reference(s) are applied. 

Claims 8, 9, 37, 39, 69, 70, 99, 100, 129, 130, 202 & 203 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claims 8, 37, 69, 129 & 202, the cited prior art neither teach nor fairly suggest 

the further incorporation within the devices of either Chow, Handique or Fuchs, the inclusion of 

a covering layer comprising an immiscible covering fluid. 



The prior art made of record on form PTO-892 and not relied upon is considered 
pertinent to applicant's disclosure. The applicant is required under 37 C.F.R. § 1.1 1 1(c) to 
consider these references fully when responding to this office action (see MPEP § 714.02). 
Mehta et al. teach a microfluidic apparatus comprising sample wells being overlaid with mineral 
oil to prevent sample evaporation during processing (see col. 27, lines 26 - 41). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Sines, Ph.D. whose telephone number is (571) 272- 
1263. The examiner can normally be reached on Monday - Friday (1 1 AM - 8 PM EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contaotfthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




